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Harpagophytum procumbens DC (Pedaliaceae), also 
known as the Kalahari devil's claw, is an important 
medicinal plant in southern Africa. An In vitro regenera-
tion protocol has been achieved via shoot tip cultures. 
Single node segments and shoot tips were cultured on 
Murashige and Skoog medium supplemented with vari-
ous BA concentrations in combination with NAA. All 
Harpagophytum procumbens, family Pedaliaceae, is indige-
nous to the Kalahari desert in Botswana and Namibia. The 
plant, also known in southern Africa as the Kalahari devil's 
claw or the grapple plant, is well known for its conspicuous 
fruit which consists of several long and sharp hooks giving it 
the devilish, claw-like appearance. 
The plant is also well known locally and worldwide for its 
medicinal properties. In Botswana and southern Africa, H. 
procumbens has been used for the treatment of rheuma-
tism, arthritis, liver problems, stomach ailments, hyperten-
sion, urinary tract infections, diabetes and malaria (Watt and 
Breyer-Brandwijk 1962, Hedberg and Stuargard 1989, 
Kgathi 1989, Roodt 1998). The perennial plant consists of 
prostrate stems that originate from a central storage tuber. 
Smaller storage tubers and roots may develop from the cen-
tral tuber. Tubers are collected from the wild, sliced, dried 
and made into tea that is taken for the treatment of various 
ailments. The dried tubers are now being sought worldwide 
and the plant has generated a lot of interest in the pharma-
ceutical and homeopathic industries. 
In Botswana, one of the main exporters of devil's claw, the 
tubers are harvested from the wild and the sliced, dried 
tubers are sold for cash. In recent years the demand has 
increased both within and outside of the country, resulting in 
overexploitation (Ntseane 1993, Sekhwela and Ntseane 
1994) and H. procumbens is threatened. Normally, the plant 
is propagated from seeds. Germination is slow due to strong 
dormancy mechanisms (Veenendaal 1984, De Jong 1985). 
In view of this, there is a need to find alternative methods for 
propagating the plant to enhance regeneration, for conser-
vation and potential domestication of the species for large 
media tested induced axillary buds, shoot tip growth 
and root formation. Shoot length decreased with an 
increase in BA concentration. Maximal shoot length was 
obtained in MS medium with no hormone supplement, 
and average shoot number ranged between 1.5-2.2 
shoots/explant. Addition of NAA improved growth of the 
cultures but induced callus formation. 
scale production of the tubers. This report outlines an in vitro 
method for the regeneration of H. procumbens. 
Initial explants were obtained from greenhouse-grown 
plants. Young shoots were stripped of all leaves, washed in 
70% ethanol for 10 sec and rinsed in sterile water. Shoots 
were sterilised in 0.5% sodium hypochlorite solution for 15 
min to which one drop of Tween 20 (as a wetting agent) had 
been added. Stem pieces were subsequently rinsed three 
times in sterile water and dissected into shoot tips and sin-
gle nodes each bearing dormant axillary buds. Explants 
were placed on Murashige and Skoog (MS) (1962) medium 
supplemented with 0.1, 0.5, 1.0, 2.0mgl ' benzyladenine 
(SA) and 0.5mgl·' SA + 1.0mgl·' naphthaleneacetic acid 
(NAA). The cultures were maintained at 25°C, 16h light I 8h 
dark photoperiod regime and a light intensity of 40J.Jmol m 's·• 
provided by cool white fluorescent tubes. Number of shoots, 
shoot length, and number of leaves and roots for each 
explant were recorded every two weeks. 
H. procumbens can be regenerated using in vitro tech-
niques. The growth and development of explants are shown 
in Figures 1 A-E and Table 1. The results show that a basic 
MS medium without hormone supplements was sufficient to 
stimulate growth of apical and dormant axillary buds 
(Figures 1 A and B). Shoots become visible one week after 
culture initiation. Addition of benzyladenine to the MS medi-
um did not promote better shoot growth; shoot length 
decreased with an increase in SA concentration in the media 
(Table 1 ). At two weeks. shoot length and number of leaves 
was higher in medium with 0.5mgl ' BA. Root formation was 
not observed in any plantlets at this time except in those 
explants cultured on medium with both BA and NAA. 
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Figure 1: A) Harpagophytum procumbens axillary shoot (2 weeks old) from single node explant cultured on hormone-free MS medium, B) H. 
procumbens planllets (4 weeks old) on MS medium, C) Six months old plantlets on hormone-free MS medium, D) H. procumbens planllet 
with callus at shoot base, on MS medium with 0.5mgl ' BA + 1 mgl ' NAA, E) Acclimatised plants of H. procumbens 
However. at four weeks there was no difference in the num-
ber of leaves between cultures except in those growing on 
0.1 mgl' BA that had the lowest number of leaves. Although 
a medium containing 0.5mgl·' BA promoted better growth 
before other treatments, this growth was not maintained. 
Generally, at four weeks, hormone-free MS medium had 
produced longer shoots, higher numbers of leaves and 
numerous roots compared to media with hormone supple-
ments (Table 1 ). The plantlets have been maintained on hor-
mone-free MS medium for over six months (Figure 1 C). 
The average number of shoots per explant ranged 
between 1.5-2.2 except on the medium containing 2mgl-' 
BA, which had 4 shoots. Initially, cultures grown on a medi-
um containing both 0.5mgl-' BA and 1.0mgl ' NAA grew very 
slowly; later, shoot length was higher than for plantlets 
grown on medium having higher BA concentrations alone. 
Cultures in this medium formed calli at the base of the 
shoots (Figure 1 D). Almost all cultures developed adventi-
tious roots directly but no tuber formation was observed in 
vitro. The plantlets have been successfully transferred to the 
soil (Figure 1 E). 
Single nodal and shoot tip culture systems have been 
used in in vitro plant propagation. Separation of shoots into 
nodal segments overcomes apical dominance and promotes 
lateral bud growth, allowing mass production of plantlets. 
Crops such as potatoes, sweet potatoes, cassava and oth-
ers are commercially propagated in this way (Hussey and 
Stacey 1981, Smith eta/. 1987). 
The finding that rooted plantlets of H. procumbens can be 
rapidly regenerated in vitro on a hormone-free medium 
using single node and shoot tip cultures is significant. This 
system avoids the need for an elongation phase and 
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Table 1: Effect of MS medium supplemented w1th vanous concentrations (mgl ')of benzylademne (SA) alone or 1n combination with naph-
thaleneacetic acid (NAA) on shoot elongation, shoot number, number of leaves and number of roots of single node explants of H. procum-
bens after four weeks of culturing• 
Treatment Average Shoot length (mm) Average number of shoots Average number of leaves Average number of roots 
No hormone supplement 
0.1 BA 
0.5 BA 
1.0 BA 
2.0 BA 
0.5 BA + 1.0 NAA 
a = average of ten replicates 
50.0 ± 12.5a 
45.0 ± 10.2a 
40.0 ± 9.0c 
39.0 ± 10.3c 
29.0±5.1d 
42.7 ± 10.5a 
2.0 15.0 ± 4.0a 
1.6 11 .1 ±3.5b 
1.8 14.3±5.4a 
2.0 16.8 ± 4.5a 
4.0 14.5 ± 2.6a 
2.2 14.1 ± 3.0a 
10.4 ± 3.6a 
7.1±2.5a 
5.0 ± 3.2bc 
5.2 ± 3.8b 
2.0 ± 1.8c 
4.0 ± 1.2c• 
cultures showing callus formation at shoot base. Mean separation within columns by Fisher LSD Method. Values followed by different 
letters are significantly different at p=0.05 level 
reduces the probability of development of genetically differ-
ent plants (Pierik 1997, Drew 1997). Hormone-free media 
have been used for regeneration of other plants (Pauli 1988, 
Kantharajah and Dodd 1990, Dornelas and Vieira 1994, 
Pierik 1997, Drew 1997). 
The present work has shown that in vitro methods can 
provide an alternative method for propagation of H. procum-
bens, for rapid, mass production of plant material instead of 
relying on seed germination. Further studies on tuber for-
mation and the potential for commercial micropropagation 
are in progress. 
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